
12 CROSSTALK The Journal of Defense Software Engineering March 1999

Figure 1. A typical revision sequence.

Configuration management is
the key to managing and con-
trolling the highly complex

software projects being developed today.
CM tools have developed from simple
version-control systems targeted at indi-
vidual developers into systems capable of
managing developments by large teams
operating at multiple sites around the
world. The variety of tools offered means
that you can be sure to find one that is a
close match to your individual needs.

The need for this degree of team
support has grown in response to time
pressures on software development and
the increasing need to manage multiple
changes to the same software at the same
time. For example, resolving year 2000
(Y2K) compliance problems while still
developing new features and fixing bugs.

As a result, the market for CM
tools exceeded $1 billion in 1998, and
many of the smaller companies that
created the modern CM capability
have been swallowed up by the large
players in the software arena. Even so,
the growth in the CM market is so
strong that there is still room for new
entrants to introduce new products
and to compete successfully.

Key Feature of CM Tools
The key capabilities of CM tools are the
identification and control of software
and software-related components as they
change over time.

For most users, the main issue is the
tool’s ability to support a project team

that develops software in a single reposi-
tory, even though individual members of
the team may be at different locations
connected by a network. Individual
members of the team need to be able to
undertake the tasks assigned to them
without interference from other team
members. However, as each task is com-
pleted, the results need to be made avail-

change the same root component with-
out undue risk.

The first development was the exten-
sion of version-numbering systems to
support branches and therefore parallel
developments by different users along
different branches of the version tree.
Figure 1 shows a typical revision se-
quence and numbering scheme includ-
ing the creation of new development
branches.

The second development has been
the availability of merge tools with a
strong graphical interface, which assist
the resolution of conflicts when changes
made on different branches are merged
back into the main development stream.
The best merge tools can relate all
changes to a common ancestor (in Fig-
ure 1, revision 2 is the common ancestor
of all branches emanating from the origi-
nal single stream of development) and
can therefore accept many changes auto-
matically with only conflicting changes
being raised for user attention.

The capability of modern merge
tools is now so strong that users can
become tempted to accept the tools’
automatic resolutions and omit essen-
tial testing processes. This is not
recommended.

The branching approach to parallel
development is used in a few tools to
support the cloning of software reposito-
ries across a number of geographically
distributed sites or even companies, e.g.,
for consortium projects. In these circum-
stances, the issue becomes the level of
capability to support the periodic syn-
chronization of databases between sites.
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able to other team members to assimilate
into their own work at a time of their
choosing.

Version control, the original CM
requirement, maintains a history of the
changes to a component as it evolves
over time and allows users access to a
particular version—not just the last
version created.

Parallel Working
Originally, when team sizes were small,
the accepted wisdom required CM
systems to prevent several users from
attempting to change the same compo-
nent at the same time. Many organiza-
tions still attempt to operate with this
“safe” development discipline. How-
ever, two important developments have
combined to allow multiple users to
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The individual cloned repositories are
never at an identical state, but over time
all changes are applied to all sites. The
repositories may be different at any time,
but the differences never become too
great and are always controlled at a man-
ageable level.

Web Interface
New developments in almost all CM
tools are the provision of some CM
functionality through a Web browser
interface. There is still a big difference
between the CM tools in the degree of
support provided. Apart from those with
no Web access capability, the minimum
support tends to be for problem and
change management systems and for
information reporting systems, i.e., all
those aspects with a minimum require-
ment for data transfer. Only a few tools
provide a check-in, check-out facility to
access and modify files through a Web
interface.

Some tools prefer the higher band-
width solution of a “cut down” client for
home CM access via a modem into the
organization’s network.

Change Management
Change management features address
the issues of problem tracking and
change control and the presentation and
analysis of management information
derived from these sources. Gathering
management information is greatly
simplified if change features are part of
the CM system—without them, com-
plex cross-references between different
databases are required, and full naviga-
tion and searching may not be possible.

Unfortunately, many CM vendors
have developed their own add-on capa-
bility in this area using new develop-
ment tools, different databases, and even
a different style of user interface. In
some cases, the only area of commonal-
ity is the product “badge” name created
by the marketing department.

Build and Release Support
Building systems can take days, and an
inefficient build process can waste hours
of developer time, particularly during
testing and integration when you may
need to build the whole system to test a

small change. An intelligent build pro-
cess can reduce build times dramatically
by reusing partially built items from
previous builds.

Release support allows developers to
track which users have which versions of
which components and, therefore, to be
sure which of those will be affected by a
particular change.

Process Management
Many users, particularly those seeking an
external quality approval such as ISO
9000 or a particular Software Engineer-
ing Institute Capability Maturity Model
level, have standard development pro-
cesses they expect their development
teams to follow. In the past, this has
often involved considerable bureaucratic
paperwork procedures, which are gener-
ally resented and ignored by developers.

The process management features in
CM tools allow the developer to ensure
that components progress through cho-
sen lifecycle phases before being released.
An example of this is to help ensure that
testing and quality assurance occur be-
fore release. The tools take a wide range
of approaches to process management,
and it is important to select one that
suits the culture of your organization or
the new culture you wish to introduce.

New Developments

Year 2000
This is an immediate, if short-term,
opportunity for CM tool vendors. Tradi-
tional CM support for multiple streams
of development activity is becoming
increasingly important as the millen-
nium approaches. Y2K conformance
issues must be addressed in parallel with
new developments and with bug fixes. In
addition, governmental and regulatory
action to open up markets is requiring
European utilities—and in the near
future, U.S. utilities—to modify their
systems to support competition. Finan-
cial institutions and multinational cor-
porations worldwide need systems to
cater to Euro currency. This degree of
parallel working is not sustainable with-
out strong CM support.

Y2K activities also have a different
characteristic from normal development

work. About 60 percent of all Y2K effort
is spent on testing. As problems are
found, traditional change management
processes are applied to ensure that all
changes are pursued to completion and
that adequate retesting takes place. Indi-
vidual modules need to have their com-
pliance status logged to allow a full audit
trail to be established. If a new Y2K issue
is identified, selective retesting of previ-
ously “compliant” modules may be nec-
essary. CM tools have features to support
all these requirements.

Although Y2K issues are seen by
most users as short term, the emphasis
on test management will provide long-
term benefits for all users of CM tools
well beyond Dec. 31, 1999.

Web Management
CM support for Web and particularly
Intranet pages and their embedded ob-
jects is creating an important new mar-
ket for the vendors of CM tools, which
in time could exceed the size of the mar-
ket for managing software development.

To develop this new market opportu-
nity, vendors have to address three main
issues:
• Different characteristics associated

with Intranet and Web management.
• Different user skills and profile of

Intranet and Web developers.
• New marketing issues to be ad-

dressed to attack this market.
The different characteristics include

sheer size—the number of pages being
managed for an Intranet site can be
more than 100,000, implying a require-
ment to manage more than 500,000
objects. By contrast, 10,000 software
modules would represent an extremely
large software development program.

The rate of change for Intranet pages
is high, but the lifetime of a typical page
can be relatively short. This is associated
with an extremely high level of build and
release operations. It is not unusual for a
large Intranet site to be changed on a
daily basis, whereas for large software
systems, a new release every month
would be regarded as an indicator of
serious instability.

Intranet sites can contain commer-
cially and legally sensitive information.
For protection against lawsuits, not only
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does a full audit trail of approvals need
to be kept, it also is essential that a pre-
cise copy of the Intranet site on a par-
ticular date can be faithfully re-created
when required. The volume of configu-
ration information needed to accomplish
this is phenomenal. In comparison to
that needed for software configuration
management, it is like comparing the
number of Internet servers in the uni-
verse to the number of servers in a single
company.

All CM vendors can truly claim a
capability to address the individual issues
raised here—this is why they believe
that, in time, CM Intranet management
will be a bigger gold mine than CM for
software development. The issues, how-
ever, are not all related to functionality.
There also are scalability issues. Vendors
that attack the Intranet market will need
a strong partnership with pioneering
users to demonstrate this scalability.
Other vendors can still market their

smaller-scale systems to manage the
smaller public Web sites.

A large information technology (IT)
development might involve hundreds of
people, nearly all assigned full time to
the project. A large Intranet site might
have more than 10,000 contributors,
each probably spending no more than a
few hours each month updating ele-
ments of the Intranet pages to which
they contribute. A much smaller group
of webmasters (broadly equivalent to
build managers in an IT project) are
responsible for managing and publishing
the Web and Intranet content.

None of these people are CM aware,
nor do they want to be. The providers of
Web content are most likely to use
Notepad or a word processing package,
whereas the webmasters will certainly
use Web-based tools for their day-to-day
tasks. It is essential in this environment
that vendors integrate their CM func-
tionality seamlessly within the tools used

for day-to-day tasks. It also is highly
desirable that CM terminology be mini-
mized, for example, by referring to a
third draft rather than to Version 3.

Access to the CM functionality
needed by webmasters should be via a
Web interface to minimize the need to
switch styles of working.

Most CM tools already have a degree
of support for CM functionality via the
Web and can readily integrate with a
wide range of third-party tools. Some
vendors have gone so far as to repackage
their software CM systems (including
the product documentation) with addi-
tional functionality to create a product
targeted directly at this market (Web
Integrity from MKS, WebSynergy from
Continuus, and StarTeam from
StarBase are examples). Other vendors
are doing little more than make refer-
ence to Web issues in their promotional
literature.
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To fully exploit the Web manage-
ment market, CM vendors have three
other hurdles to jump—not technical
issues but marketing issues.

First, they do not know how to find
the potential buyers. In a software envi-
ronment, vendors often find potential
buyers coming to them, and they gain
good links with IT managers and other
project managers as the word spreads
that these products really work. The
potential buyers for Web management
CM tools are not so easily found.

The reasons for this are the second
and third hurdles: The potential buyers
are not aware that they have a problem,
and even if they were aware, they have
no inkling that CM is the answer.

It has taken six years for CM vendors
to establish a software market for capa-
bilities beyond simple version control.
Even so, their market penetration in an
area they know well is still only 20 per-
cent. CM vendors have a capability to
satisfy a latent market need for manag-
ing Web and particularly Intranet sites,
but they first have to establish market
awareness. Currently, the potential Web
market could dwarf their traditional
software market, but for now they have
0.01 percent of a lot—which does not
amount to much.

Documentation Support
The competition CM vendors face in
the Web management market will be
from document management systems.
Although these systems have zero ver-
sion control capability, they are per-
ceived as being closer to the needs of
Web site managers. And this perception
is true. Document management systems
are closer to the needs of Web site man-
agers than CM systems—but only in the
sense of their position in a queue of
issues that have so far failed to get the
attention of Web site managers.

Document management systems do
have features that assist webmasters but
these are not in conflict with the features
offered by CM tools. In fact, document
management systems are extremely poor
at version management and related CM
issues and would benefit from closer
links with CM tools.

Many CM tools are starting to offer
support for documentation development
via integration with such products as
Framemaker. The version and configura-
tion support for documentation tends to
be at a relatively high level (chapters or
major document sections), but it also
includes support for a document “build”
process. In the future, this support will
extend to CM management of embed-
ded objects within the document, e.g.,
diagrams and pictures. This manage-
ment of embedded objects in documents
is closely allied to similar issues within
Web pages. The vendors’ development
money is going into solving the Web
management issues, but the spin-off will
be a much stronger capability to manage
many types of complex documents.

Tool Integration
Historically, most CM systems have
targeted the management of software
sources held in ASCII files. The scope of
support provided for this environment is
not necessarily available to users of Inte-
grated Development Environments
(IDEs) or fourth-generation languages
(4GLs), which are not file based but
repository based. There is little that
CM vendors can do to add full CM
value to products in this group until
they are given access to the elements
within the repository. This is starting
to happen as users of these environ-
ments start to suffer the problems first
encountered by COBOL and C devel-
opers. The IDE and 4GL systems that
fail to offer links with CM systems are
adding to the development risks of
their customers instead of reducing
them as they promise.

Project Management
A new trend, so far supported by just a
few products, is to use the development
progress information held within the
CM system to link with project manage-
ment systems such as Microsoft Project.
In principle, this should add an extra
dimension to the progress information
available to project managers. This is not
yet the case, but the process has started.
And in the future, the scope of what is
considered to be CM will undoubtedly

include strong links with project man-
agement systems.

The Players
The original players in this market were
small, innovative companies that jointly
created a $1 billion market from a small
base of users who were previously only
familiar with free version-control
software.

As user demands for team support
grew, the inadequacies of the free ver-
sion-control software became apparent
(free software rarely provides value for
money). The new products offered
much more capability, and the compa-
nies developing them were strongly
focused on CM alone. By 1995, these
companies were well established, had a
strong user base, and were doing busi-
ness in a market that was still growing
strongly. Some became quoted in the
NASDAQSM (National Association of
Securities Dealers Automated Quota-
tions) index, while others preferred to
remain private.

Neither choice changed the outcome.
Almost all the founding companies of
CM are now owned by “software con-
glomerates.”
• TeamOne was bought by Legent,

and their TeamNet product was
renamed Endevor/WSX. Legent, in
turn, was bought by Computer Asso-
ciates, and Endevor/WSX was re-
named Endevor/Unix.

• Platinum bought Softool, and for a
change, did not rebrand the CCC
product range.

• Atria was bought by Pure Software,
and subsequently, Pure Atria was
bought by Rational. Products such
as DDTS were badged with the
Pure name (PureDDTS) and subse-
quently with the Clear name
(ClearDDTS) to establish an asso-
ciation, however loose, with the
ClearCase CM product.

• Intersolv bought SQL Software and
rebranded PCMS Dimensions as
PVCS Process Manager and then
confused the buyers when it sold
Process Manager only with a package
of other PVCS products and named
the package PVCS Dimensions.
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The Architecture Coordination Council (ACC) met May
28, 1998 and approved the Technical Architecture Steer-
ing Group Majority Position Document. The implementa-
tion memorandum dated Nov. 30, 1998 signed by the tri-
chairs of the ACC makes Joint Technical Architecture
(JTA), Version 2.0 effective for use immediately, supersed-
ing JTA, Version 1.0.

The JTA is a document that mandates the minimum
set of standards and guidelines for the acquisition of all
Department of Defense (DoD) systems that produce, use,
or exchange information. The JTA shall be used by anyone
involved in the management, development, or acquisition
of new or improved systems within DoD.

The memorandum, JTA, Version 2.0, and related in-
formation is available on the Data and Analysis Center for
Software Web site at http://www.dacs.dtic.mil/data-
bases/url/key.hts?keycode=2024.

The JTA provides DoD with the basis for seamless
interoperability of information technology systems. The
JTA defines the service areas, interfaces, and standards
(JTA elements) applicable to all DoD systems, and its
adoption is mandated for the management, development,
and acquisition of new or improved systems throughout
DoD.

The JTA consists of two main parts: the JTA core and
the JTA annexes. The JTA core contains the minimum set
of JTA elements applicable to all DoD systems to support
interoperability. The JTA annexes contain additional JTA
elements applicable to specific functional domains (families
of systems).

The JTA is a living document and will continue to
evolve with the technologies, marketplace, and associated
standards upon which it is based.

New JTA Version Announced

Within just a few months, Intersolv
was acquired by Micro Focus.

• In December 1998, a relatively new
entry to the market, Tower Concepts
(Razor), was acquired by another
privately owned company, Visible
Systems Corporation.
Most acquisitions have been by com-

panies with little experience in CM that
aim to buy a stake in this market. The
acquisition cycle is not yet complete.

While acquisitions of this nature can
introduce additional funding for prod-
uct development and synergy with re-
lated products, the end result is not
always good news for the user.
• After the acquisition, there is usually

a period of quiescence while the
buying company tries to understand
what it has bought and the bought
company tries to understand its new
environment.

• After the quiescent period, expendi-
ture on marketing and related issues
tend to get immediate priority over
technical development issues—the
new owners want a return on their
investment quickly.

• Support is rationalized, i.e., reduced,
by integration with established
“help” desks, which lengthens lines
of communication between the user

and the people who know what they
are talking about.

• New development expenditure be-
comes directed at integrations with
the conglomerate’s “Enterprise Sup-
port” products. They do this in the
name of providing wider support for
all users, but in reality, it benefits the
conglomerate’s existing customers by
giving them a CM capability. The
CM user gets offered related “enter-
prise” products that they do not
want.

• Overseas dealers are often disenfran-
chised in favor of the conglomerate’s
local office, which gives established
users even less support.

• Small users are no longer nurtured as
the big corporate sell takes over—10
licenses no longer motivate the sales-
man who now needs 50 license deals
to keep on target.
Of course, the new owners are still

making money—the increase in sales
outlets and sales resource makes this
almost inevitable—but they do not have
it all their way. One effect of these own-
ership changes and a sure sign of a grow-
ing market has been the emergence of a
new group of small companies (Perforce,
StarBase, and Tower Concepts—still
small despite being acquired by Visible
Systems Corporation, another privately

owned company) that targets just those
project groups favored by the developers
of this market with proven developer-
oriented messages.

Conclusion
There are over 50 companies that offer
products to meet CM needs. Most are
expanding their business and profits, and
there is no sign of this declining. The
main competition for CM vendors is
still the users’ lack of awareness of the
success and capability of this technology.
People do not wake up in the morning
with “It’s time to buy a CM tool” at the
top of their to-do list. Instead, they wait
for a foreseeable and inevitable disaster
to kick-start the process—and then they
usually buy from the first company they
call. Make sure you do not do this by
being an educated consumer.  u
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